Event-related brain potentials (ERPs) were recorded to fragmented pictures of objects that were named correctly or were not to investigate the time course of visual object identification. The first ERP difference distinguishing identified from unidentified pictures estimates the upper limit of the time by which human brain regions have begun to activate long-term memory (LTM) representations specifying the identity of a visual object. Data from 15 young adults indicate that this time varies with the extent to which object parts are recoverable from the visual input, being ∼200 ms earlier with recoverable than unrecoverable parts. Successful identification is evident by ∼300 ms when object parts and overall structural configuration are readily recoverable but not until ∼550 ms when object parts are difficult or impossible to recover (i.e. too poorly specified by the available contours to be recovered). In both cases, successful identification is associated with greater relative positivity. However, unidentified recoverable pictures are associated with an enhanced frontal negativity (N350), linked to object matching operations, not seen for non-recoverable pictures. Taken together, these results implicate two distinct processing sequences in the successful identification of visual objects.
Introduction
Visual object identification is an act of categorization variously referred to as "object model selection" in computational vision (e.g. [59] ) or a "structural description system" in psychology (e.g. [21, 43] ). It occurs once perceptual processing has advanced sufficiently and long-term memory representations resembling the highly processed percept are activated. These representations store information about the perceptual structure of classes of known (i.e. previously familiarized) objects and are used to determine the particular category (e.g. dogs or cars) to which an object belongs. This higher-order categorization can in turn activate associated knowledge (e.g. a function or name) in the same or another neural system thereby enabling response-related processes, such as naming.
The present study investigated the time course of successful visual identification, focusing on the moment when the correct object model is selected from long-term memory. To that end, event-related potentials (ERPs) to fragmented line drawings that are similar at the level of the retina and percep- * Corresponding author. tually were compared during successful versus failed object identification. ERPs are a non-invasive tool for assessing the timing and functional characteristics of the neurophysiological events underlying cognition. The latency when ERPs to identified and unidentified images first diverge indicates the maximum amount of processing time needed by the human brain to begin visual object identification. Two prior ERP studies comparing successful and failed identification reported divergence times that differed by a few 100 ms (600 ms [55] versus less than 300 ms [37]). Stuss et al. [55] showed people fragmented line drawings of objects at four levels of completeness and found a broadly-distributed late positive complex (LPC) that diverged as a function of naming accuracy by 550-650 ms. Pietrowsky et al. [37] replicated the LPC finding but also observed an earlier effect; identified landscapes first differed from unidentified and scrambled scenes by ∼250-300 ms in a frontal negativity peaking between 325 and 400 ms (N350) [37, 45, 48] . Presence or absence of the frontal N350, thus, distinguishes the timing of visual identification between these two studies.
Here, we assess two potential explanations for these discrepant results: stimulus factors and memory factors. Regarding stimulus factors, we hypothesized that identification occurs during an earlier phase of object model selection,
